Objective: The meaning of life is important for older people to attain a high level of life satisfaction and face the future with hope by recognizing and integrating previous life experiences with current situation. Rediscovering the meaning of life is a crucial psychological objective. The purpose of this study was to examine the effects of meaning of life after the application gerotranscendence reminiscence therapy among institutionalized elders.
Introduction
Advancements in medical interventions and related technologies have led to significant increases in life expectancy in a wide range of developed countries, along with corresponding increases in the populations of elderly people in those nations. At the same time, this has resulted in increasing numbers of elderly people with disabilities who cannot take care of themselves and thus must reside in long-term care (LTC) institutions. In Taiwan, statistics from the Ministry of Health and Welfare indicate that the occupancy rate at LTC facilities increased from 72.9% in 2009 to 77.3% in 2015, with the rate expected to rise further in the future [1] .
In addition to experiencing higher levels of disability and dependency than other age groups, older people are also more likely to experience hopelessness and depression toward the end of life [2] . However, researchers have found that the quest to find meaning in life can motivate an individual to overcome or transcend his or her own suffering [3] . Relatedly, perceptions regarding the meaning of life have been found to supply unique information about people's quality of life (QoL) and are thought to be of particular importance as people age and, in some cases, move into nursing homes [4, 5] .
Some studies have supported that life is meaningful is important, especially among older people. For attaining a high level of life satisfaction and for facing the future with hope, in part because it allows people to recognize and integrate previous life experiences with their current situations. Meaning in life is an optimal defense for elderly people against the hopelessness, depression, and low self-esteem, as well as the chronic diseases and the effects of disabilities on their daily living activities, that are sometimes caused by or associated with aging [6, 7] . Bohlmeijer et al. and Westerhof et al. have reported that one's impressions regarding the meaning of life can mediate negative life events and depression [8, 9] . As such, regarding life as meaningful or rediscovering a sense of meaning in life can be crucial for older people living in LTC institutions, so assisting these elderly residents in searching for and recognizing the meaning of life is of critical importance [10] .
Many studies have provided reminiscence therapy to older people in order to decrease their depression and increase their sense of control over their current situations [11] . However, several studies that have examined the effects of reminiscence therapy on perceptions of meaning in life among institutionalized elders have found that reminiscence interventions are ineffective at facilitating changes in elders' beliefs that life has meaning [12] [13] [14] .
The concept and experience of gerotranscendence has been found to be a source of well-being among older people because it allows them to affirm their own existence and subsequently face their physical limitations, hardships, and pain with a positive attitude [15, 16] . Gerotranscendence includes a psycho-social-spiritual component aimed at achieving personal maturity that is distinct from the more self-absorbed strivings for self-esteem and intimacy typical in earlier developmental phases [11, 17] . Melin-Johansson et al. applied the concept of gerotranscendence in assisting a group of institutionalized elders in making positive adjustments in their lives [15] . The findings of that study demonstrated that these elders had improved knowledge of themselves, were less focused on changes to their body and appearance, experienced greater enjoyment in life, and exhibited less concern about social norms or material possessions than they did before taking part in the gerotranscendence intervention. Tornstam proposed that, in light of the theory of gerotranscendence, any reminiscence therapy should seek to emphasize, at least in part, that human understanding consists not only of an understanding of one's self-identity, but also in the phenomenon of human persistence [16] . Gerotranscendence can eventually lead to spiritual reminiscence, a form of contemplation in which the elderly undergo a critical evaluation of their lives in order to gain new insights from their past that can help them to cope with the present and find meaning in the future [17] . Spiritual reminiscences, which can be infused in life-story work, can aid the elderly in finding new meaning and hope in life by reframing their life experiences, allowing them, in turn, to achieve new understanding, acceptance, and transcendence of said experiences [17] .
Tornstam further suggested that the primary tasks for reminiscence therapy were as follows: to enable participants to arrive at novel ideas regarding time, space, life, and death; to help participants to know themselves through reflection and dialogue; to aid participants in relinquishing self-obsession; to encourage participants to positively examine their own past, present, and future; to help participants to escape time-restrictions and fear; to help participants to face death calmly; to spur participants to accept Long-Term Neurobehavioral Status and the Metabolism-Related Gene Expressions in Healthy Rat Hippocampus Following a Ketogenic Diet and appreciate life; to encourage participants to confront future life challenges in an active, positive manner; and to aid participants in apprehending and reflecting on their own lives [18] . In 2006, Wadensten conducted a qualitative focus group study aimed at enabling six female nursing home residents aged 68-80 years old to understand the perspective of gerotranscendence, as well as to observe the changes in their own aging processes. Wadensten found that this intervention helped the seniors to view and evaluate other people, objects, and situations with a positive attitude, facilitated their reflections on their own lives, increased their self-knowledge, and empowered them with a sense of life cohesion. The study results further showed that the participants actively shared details of their own aging processes in the group, and that the perspective of gerotranscendence aided them in finding meaning in life, taking a more positive attitude toward aging, and feeling more at peace with their pasts.
At present, the only gerotranscendence study of older adults carried out in an Asian context was conducted by Wang et al. in Taiwan. In that study, 76 residents of LTC facilities were randomly assigned to either a gerotranscendenceintervention support group or a control group. Both groups participated in group activities, but only the support group engaged in the practical discussions on gerotranscendence, the self, and social activities [19] . They were encouraged to share their thoughts and experiences regarding every dimension of gerotranscendence, and to reflect and provide feedback on what they learned in the group sessions. The results showed that the residents in the support group were able to develop an attitude of gerotranscendence, and that their levels of life satisfaction improved significantly compared to those of the control group.
Because of cultural differences between Western and Eastern cultures, as well as potential differences in gerotranscendence perspectives between seniors from Northern and Southern Taiwan, one-to-one interviews were deemed appropriate. Moreover, one empirical study reported that perspectives on gerotranscendence were highly related to participants' individual understandings of the meaning of life [20] . Few empirical studies conducted thus far, meanwhile, have applied the concept of gerotranscendence in reminiscence therapy and used perceptions regarding the meaning of life as an indicator of the effects of such gerotranscendence reminiscence therapy. Therefore, the aim of this study was to examine how institutionalized elders' beliefs regarding the meaning of life were affected by the implementation of a reminiscence therapy intervention integrated with the theory of gerotranscendence.
Methods
This study used an experimental design. Specifically, a two-group, repeated measurement design was used to evaluate the effects of a gerotranscendence reminiscence therapy on the meaning of life beliefs of institutionalized elders.
Participants
The researchers received a list of LTC facilities from the Department of Social Welfare of Taipei. By using purposive sampling, eight LTC facilities were selected and subsequently agreed to participate in the study. The criteria for the inclusion of subjects were as follows: (1) The sample size calculation for the study was based on Bohlmeijer et al. and Pinquart and Sorenson's meta-analyses of the effects of reminiscence therapy, which revealed that meaning of life beliefs had a moderate effect [8, 21] . Relatedly, the G*Power 3.1 software program was used to estimate the necessary sample size for the study. The sample size calculation (alpha = 0.05, power = 0.8, one-tailed, drop out percentage of twenty percent) estimated that 41 participants would be needed in each study group, namely, a gerotranscendence reminiscence intervention group and a comparison group; therefore, a total of 82 subjects were sought for participation in the study.
A total of 120 potential subjects met the inclusion criteria, out of which 82 did agree to participate. Then, random assignment of the willing participants to the intervention group and the comparison group was conducted by using a table list; the 41 even numbered subjects were assigned to the comparison group and the 41 odd numbered subjects were assigned to the intervention group. After six weeks of the intervention for those in the intervention group, 40 subjects remained in the intervention group, while all 41 members of the comparison group Research I-Chuan Li remained. The one person in the intervention group who withdrew did so because he moved to another city. The participants in the comparison group received their "usual care" without any additional intervention. "Usual care" meant that, as before the study, they could use or apply for all the available services in the area. A flow chart detailing the participants and key time points in this study is presented in Figure 1 .
This research was carried out from Aug 2013 to July 2014 in Taiwan. Before data collection began, this study obtained Institutional Review Board approval from the Research Ethics Committee of National Taiwan University (No.201307ES006). The eight selected LTC facilities also consented to participate, and the director of nursing for each facility provided a list of residents who met the study criteria. These residents were contacted individually and had the study explained to them, where after assigned written consent form was obtained from each resident who agreed to participate. To preserve their anonymity and confidentiality, only code numbers were used to identify the participants. The collected data and code books were secured with locks in separate places.
The subjects in both groups first completed a demographic questionnaire, as well as a gerotranscendence and purpose in life (PIL) assessment, immediately before the intervention began. They then completed the PIL assessment again one week after the completion of the intervention was completed and six weeks after the intervention was completed .Data were collected by the same researcher at each time point during one-on-one interviews.
Measures
The measurement instruments in this study included a questionnaire regarding the subjects' demographic data, a gerotranscendence scale, and a PIL scale for measuring the subjects' perceptions regarding the meaning of life, which are described as follows:
Purpose in life scale
The PIL scale was developed by Crumbaugh and Maholick [22] . They designed the scale items mainly to quantify the existential concept of meaning in life in relation to existential frustration or existential vacuum. The PIL test consists of 20 items, each to be responded to by the participant by indicating either personal agreement or disagreement on a seven-point scale. The total score for the test thus ranges from 20 to 140.The scores can be interpreted to reflect differing levels of belief with regard to how meaningful life is. The lower an individual's score, the less meaningful he or she perceives life to be. Jonsen et al. applied this scale to measure the meaning of life perceptions of the elderly and found it to have good reliability based on a Cronbach's alpha coefficient of 0.83 [23] . This study used the Chinese version of the scale made by Chen [24] . The Chinese PIL contains 16 items covering five factors: personal sense of worth, sense of fulfillment, self-esteem, sense of autonomy, and sense of achievement. This study invited seven experts in geriatrics and long-term care to evaluate the validity of this Chinese version of the PIL test in terms of its appropriateness and clarity, and the content validity index (CVI) was established to be 0.80, indicating that this Chinese version of the scale is appropriate. The experts recommended that three more questions be added, yielding a total of 19 questions in the modified scale. The items within the Chinese scale were scored on a 4-point scale. The scores for the scale ranged from 19 to 76; the higher the score, the more meaningful the respondent perceived life to be.
Gerotranscendence scale
The 10-item Gerotranscendence Scale [17] , translated by Wang [19] , was used to measure the subjects' gerotranscendence perspectives. The 10-item scale includes five items regarding cosmic transcendence, two items regarding coherence, and three items regarding solitude. Each item is measured using a Likert scale, with the responses ''Never,'' ''Rarely,'' ''Sometimes,'' and ''Usually'' being scored as 1, 2, 3, and 4 points, respectively. Total scores thus ranged from 10 to 40 points, with a higher score indicating a higher level of gerotranscendence (GT) perspective. The Cronbach's alpha value of the internal consistency reliability of the Chinese version was previously found to be 0.56 (Wang, 2011) . In this study, the Cronbach's alpha of the internal consistency reliability was 0.76.
Intervention
The intervention utilized in this study consisted of a newly developed program based on the theory of gerotranscendence by Tornstam [17] , with sessions involving individual reminiscences serving as the intervention form. More specifically, the intervention group received the reminiscence intervention, including application of the gerotranscendence concept, on a weekly basis for eight weeks, with each session lasting Table 1) .
Data analysis
SPSS21.0 for Windows software was used for the data analyses. Descriptive statistics were used to summarize the characteristics of the sample. The changes in meaning of life perceptions over the different time points were analyzed using the generalized estimating equations (GEE) approach. Statistics significance was set at the conventional p<0.05 level (two-tailed).
Results

Participant demographics
The sample demographics are listed in Table  2 . Sixty-six percent of the LTC residents were female, and the mean age of all the participants was 80.57(SD 7.87). More than half (63.4%)of the residents had lost their spouses, and 43.9 % had a low educational level ranging from basic literacy to the completion of elementary school. 35.4%of the residents were Buddhist, and 40.2 % had lived alone before they were admitted to the facility. The mean length of institutionalized care was 31.37 (SD 50.80) months. The average number of chronic illnesses was 2.68, and the subjects were taking an average of 7 (SD3) medications. The mean activities of daily living (ADL) score was 68 (SD 25.88), a score which would be classified as "moderately dependent." Before the intervention, there were no significant differences between the two groups for the following variables: gender, marital status, education level, self-perceived economic status, ADL score, and the number of chronic medical illnesses (Table 2) . However, the two groups did have significant differences in terms of ethnicity before the intervention (P=0.02). Therefore, GEE analysis was used in this study to remove any effects of such differences when determining the impact of the intervention.
Effects of gerotranscendence reminiscence therapy
This study used the PIL score and its subscales as outcome indicators. It shows the pattern of results for each outcome. Table 3 illustrates the results following the GEE analysis adjustments for the effects of the two covariates.
Comparison of changes in the PIL scores
The GEE approach was used to assess the effect of the intervention on the PIL scores for the two groups by comparing the scores before and after the intervention. The results of the GEE analysis showed that there was a significant difference between the comparison and intervention groups in PIL scores one week after the completion of the intervention (β=14.07, p<0.001) and also after 6 weeks of the intervention (β=16.01, p<0.001) ( Table 3 ). This indicated that the gerotranscendence reminiscence therapy enhanced the belief that life has meaning among the residents in the intervention group and that the effects of the therapy lasted for at least six weeks.
Comparison of the changes in the scores for the meaning of life subscales regarding personal esteem, fulfillment, direction, and sense of worth
With the ethnicity variable controlled for, the GEE results showed statistically significant differences in the intervention group in terms of sense of worth after the gerotranscendence reminiscence therapy, and at six weeks after the completion of the intervention (β=6.20 , p<0.001; β=7.01, p<0.001) ( Table 3) . This shows that, among institutionalized elders, the gerotranscendence reminiscence therapy can increase the sense of self-worth drawn from the perception that life has meaning for a relatively long length of time.
The results of the GEE analysis also showed that there was a significant difference between the comparison group and the intervention group in terms of fulfillment (β=3.30, p<0.001; β=3.36, p<0.001), both at one week after completion of the intervention and at six weeks after completion of the intervention (Table 4) . This shows that the gerotranscendence reminiscence therapy had long-term effects on the sense of fulfillment aspect of the meaning of life as perceived by the institutionalized elders. The subjects were guided to share stories about the people, events, and objects that made them happy or satisfied and to rediscover their past interests. A Spiritual Journey through Religion and Folk Culture
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Helped the subjects clarify their opinions regarding religion and what religion meant to them from the perspective of cosmic transcendence.
The Joy of My Past Work
Looked for the meaning and importance of past work from the perspective of interpersonal transcendence in order to determine the meaning of life by addressing career development.
Love and Compassion in the World
Looked for the meaning of family and friendships from the perspective of interpersonal transcendence in order to determine the meaning of life with empirical and creative value.
The Ups and Downs of My Current Life Stage
Recalled the lives of the residents, guiding them in reviewing their past, present, and future. Also guided them in the reinterpretation and acceptance of past mistakes that they were unable to get out of their mind.
Past and Present
Shared perspectives regarding the end of life and the fear of death, as well as the understanding that death is a natural part of human life.
The results of the GEE analysis likewise showed a significant difference between the comparison group and the intervention group in terms of sense of direction (β=3.02, p<0.001; β=3.53, p<0.001), both at one week after completion of the intervention and at six weeks after completion of the intervention (Table 4 ). This shows that the gerotranscendence reminiscence therapy had long-term effects on the sense of direction aspect of the meaning of life as perceived by the institutionalized elders.
The results of the GEE analysis also showed that there was a significant difference between the comparison group and intervention group in terms of sense of autonomy (β=1.85, p<0.001; β=2.13, p<0.001), both at one week after completion of the intervention and at six weeks after completion of the intervention (Table 4 ). This shows that the gerotranscendence reminiscence therapy had long-term effects on the autonomy aspect of the meaning of life as perceived by the institutionalized elders.
Discussion
In this study, gerotranscendence reminiscing provided the subjects with a path for reorganizing their life experiences, allowing them to transform their views with regard to accepting past negative experiences. They gained new insights into meaningful life experiences, adjusted their thinking in a way that made their self-identities more positive, and maintained goals and hopes for the future by integrating their life experiences. Moreover, the elderly participants were also able to face death with a positive attitude, perceive the cohesiveness and meaningfulness of life, and enhance their sense of self-worth.
In this study, the topics used in the reminiscence therapy were drawn from the theory of gerotranscendence [17] in order to explore three dimensions: the cosmic dimension, the self, and social and personal relationships. The following sections discuss the effects of gerotranscendence reminiscing in terms of the sense of self-worth, sense of fulfillment, sense of direction, and sense of autonomy.
Sense of self-worth in the meaningfulness of life
In this study, the activity for the reminiscing topic "Leading Man or Lady" asked the subjects to recall the significance of their roles and affirm these roles in each stage of their lives. The subjects recalled their achievements and emotionally positive memories and felt a sense of accomplishment and glory about their past. They primarily found meaning and value in their lives through focusing on their children or grandchildren and their own contributions to and achievements in their home life. Liao has stated that self-worth is expressed through personal work performance as well as through contributions to and the achievements of the family [25] . These expressions of self-worth thus allow individuals to affirm their life value, and achieving ego-integrity enables them to live a more harmonious life 
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Sense of personal fulfillment in the meaningfulness of life
In this study, during the activity for the reminiscing topic "Let's Rock! Grandpa and Grandma Take on Life," the subjects rediscovered their younger selves and learned to enjoy the many facets of life, which in turn led them to feel that life was no longer boring and monotonous. The subjects found a greater capacity to see cheerful and pleasant aspects in the various surroundings, people, events, and objects they saw in their daily lives. They appreciated that many things in nature is alive and should be cherished, and through this appreciation, they found life to be pleasurable.
Frankl proposed that individuals can discover meaning in life by understanding the truth, goodness, and beauty of the things and events in their lives and through experiencing love [26] . In the present study, subjects experienced the beauty of nature, the beauty of a rich life, the enjoyment of pleasure, and the enjoyment of exploring the meaning of life. They found meaning in their lives through a cosmic transcendence perspective and through the pleasures of life. Our results were similar to those reported by Lee et al. regarding the meaning in life found by elderly adults in the topic "Enjoying a Dance with Nature." Lee et al. regarded the longing for nature among elderly adults as a spiritual need that was satisfied, for those who participated in their study, through their engagement with the topic [27] . Research I-Chuan Li
Sense of direction in the meaningfulness of life
In this study, the reminiscing topic "A Spiritual Journey through Religion and Folk Culture" helped the subjects clarify their opinions regarding religion and what religion meant to them from the perspective of cosmic transcendence. By recalling the frustrations, suffering, and illnesses they had experienced in their lives, the subjects found that religious beliefs and rituals helped them to better bear the burdens imposed by any unavoidable suffering and rendered such experiences meaningful. The reminiscing topic "Past and Present" focused on viewing death from the perspective of cosmic transcendence, through which the subjects found meaning in life according to the attitudes they adopted toward death. These results are similar to those reported by Tornstam and Wadensten, who found that elderly adults were capable of recognizing the wonders of the universe and understanding that life is not eternal; thus, they were less afraid of death and believed that it is a natural phenomenon [18, 28] . Chong found that the pursuit of religious faith can provide a sense of direction in life, spiritual enrichment, mental stability [29] , and mental comfort, enabling individuals to adapt to changes in reality. When faith develops as a result of life experiences, religion can become the ultimate inner guide in life, providing direction to life and mental comfort that enables adaptation to changes in reality.
Sense of autonomy in the meaningfulness of life
In this study, the goals of the reminiscing topics "My Older Years" and "The Ups and Downs of My Current Life Stage" were to understand aging and how physical functions change. During the activity period, we guided the subjects to transcend their limitations. By re-examining themselves to find a positive perspective regarding their obstacles and by transforming their views to identify suitable coping methods, they gradually began taking control of their lives, despite living in an institution. In their current situation, their ultimate goals were developing their interests and engaging in physical exercise. They pursued these goals earnestly and actively as a means of maintaining their autonomy.
In this study, we tracked the results of the gerotranscendence reminiscence therapy at six weeks of the intervention activities. We found that the effects persisted for six weeks, at six weeks after the completion of the intervention, subjects continued to feel a significant increase in the perceived meaningfulness of their lives. Lee asserted that an understanding of life situations and events is the source of meaning in life for older people and produces the courage to face life [30] . Thus, the interpretation of what constitutes a meaningful life is closely tied to an individual's current situation and environment.
Though the outcomes of the present study are encouraging, one of the study's limitations was that the outcome measures depended solely on self-reporting. A more qualitative assessment could potentially provide a more comprehensive picture of the effect of gerotranscendence reminiscence therapy among institutionalized elders. Furthermore, the effects seen may have been the result of participating in the discussion group rather than the gerotranscendence reminiscence therapy itself. In the present study, the immediate effects after two months of intervention were assessed and the effects were then tracked for another six weeks thereafter; this was another limitation. We recommend that future studies employ a longitudinal approach with tracking at 12, 18, and 24 weeks after completion of the intervention to highlight the long-term effects of the intervention In addition, changes in the residents' situations can be assessed and the duration of the intervention effectiveness can be analyzed to determine how often and for how long the intervention should be provided.
Limitations
Though the study outcomes are encouraging, the limitation was that the outcome measures depended solely on self-reporting. A more qualitative assessment can provide a more comprehensive picture of the effect of gerotranscendence reminiscence therapy among institutionalized elders. Furthermore, the effectiveness may be the result of participating in the discussion group rather than the gerotranscendence reminiscence therapy itself. In the present study, the immediate effects after two months of intervention were assessed and the effects were then tracked for another six weeks thereafter; this is another limitation. We recommend that future studies employ a longitudinal approach with tracking at 12, 18, and 24 weeks to highlight the long-term effects of the intervention. In addition, changes in the residents' situations can be assessed and the
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Hippocampus Following a Ketogenic Diet duration of the intervention effectiveness can be analyzed to determine the intervention frequency to be adopted.
Conclusion
Using an experimental design, this study aimed to examine the effects of gerotranscendence reminiscence therapy on perceptions regarding the meaningfulness among institutionalized elders. The subjects in the intervention group received gerotranscendence reminiscence therapy once a week for eight weeks, with each session lasting for 60 minutes.The PIL scale was used to compare changes to the subjects' perceptions regarding the meaning of life resulting from the intervention, as well any differences between the intervention group and the comparison group before and after the intervention.The results of this study show that a gerotranscendence reminiscence therapy intervention can effectively increase the perception regarding the meaningfulness of life among institutionalized residents and can be used to explore various indicators such as spiritual health, hope, and anxiety about death. The results of this study support the conclusion that gerotranscendence reminiscence therapy can significantly increase the meaning of life for institutionalized elders.
Therefore, it is important to apply the gerotranscendence reminiscence therapy as a regular service in such long-term care facilities in order to increase the meaning of life for older people in these institutions.
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